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A previous study7 in Mexico extended the findings by comparison of the standard dose of coccidioidin ( 1: 100) with sphemlin (2.8 pg) in man. Spherulin detected 33 percent more reactors than coccidioidin in residents of areas endemic for coccidioidomycosis. Neither reagent elicited reactions among control subjects who had not entered an endemic area. Cross-reactions due to Histoplusmu capsulatum were not observed, although it shares common antigens with C immitis. 2 In the present work, both reagents were compared in subjects residing in the San Joaquin Valley of California. The standard doses above were used together with doses tenfold concentrated. The findings, as well as the reactions of selected subjects to histoplasmin, are described in this report.
Spherulin from C immitis shah 46'3 was prepared according to previously published methods.5 Lot 64D4 coccidioidin (obtained through the courtesy of Dr. Demosthenes Pappapianis, University of C a l i f o d Medical School, Davis) was used. This coccidioidin was from the national reference lot. Two dilutions of each reagent were testedc 1: 100 and 1 : 10 dilutions of coccidioidin ( corresponding to approximately 26 pg and 260 pg, dry weight) and 2.8 and 28 pg (dry weight) of spherulin. Histoplasmin (Parke, Davis & Company) was used in selected subjects to assess potential crossreactivity.
Subjects
Two-hundred and ninety-eight volunteers, residing in or near Livingston, California, an area endemic for C immitlp, comprised the study population. Of these volunteers 236 (79 percent) were M t h y adult employees of a local factory, ranging in age from 18 to 61 years. Sixty-two residents who responded to an appeal for volunteers were also tested at a local community health center. These subjects ranged in age from 8 to 87 years. Informed consent in writing was obtained from all subjects.
Plan of Study
AU volunteers received 0.1 ml of coccidioidin ( 1 : 100) in the left forearm flexor surface and spherulin (2.8 pg) in the right. The reactions were recorded at 24 and 48 hours, and expressed as the mean of the longest and shortest axes of the indurated area. Only induration 5 x 5 mm or larger was scored as positive. Subjects with negative reactions to both reagents after 24 and 48 hours were then retested with tenfold stronger dilutions of each antigen. Tbese tests were also examined after 24 and 48 hours.
As will be described later, a small proportion of subjects' reactions were positive to 2.8 pg spherulin and negative to 1:100 cocddioidin. These subjects were retested, six weeks later, with 1 : 100 midioidin and with 1 : 10 coccidioidin and histoplasmin. In addition, reactors to only 28 pg of spherulin and/or 1: 10 coccidioidin were tested with histoplasmin.
Comparison of Spherulin and Coccidioidin
Two-hundred and ninety-eight subjects com- (Table 2) . Four subjects reacted to both 1 : 10 coccidioidin and 28 pg spherulin; six reactions were positive to the spherulin only, with one to coccidioidin 1:10 only. One subject (no. 9 ) tested with the stronger doses of both reagents was actually reactive to 2.8 pg spherulin. However, his reaction appeared only after 72 hours; he is not included as a reactor in Table 1 .
Comparison of Reaction Sizes of Sphenclin and
Coccidioidin Figure 1 compares the size of each reactor's responses in the 6rst pair of tests. In 41 of 49 subjects, the mean diameter of induration to 2.8 pg spherulin exceeded that of 1 : 100 coccidioidin. Only one severe reaction was seen. This was in a 32-year-old woman in good health who developed a 70 x 90 mm induration reaction to 2.8 pg spherulin and a 60 x 90 rnm reaction to 1:100 coccidioidin. There was vesiculation and pain at both sites, but no systemic symptoms. Table 3 illustrates that increasing ratios of reactions to 2.8 pg spherulin and 1: 100 roccidioidin occurred with increasing duration of residency in the San Joaquin Valley. The greatest increment of change was seen in the one to five-year residency group (15 percent compared to 4 percent among residents of less than one year). After five years, further increase was small. Some reactions presurnably represent sensitivity acquired elsewhere; many subjects came from or visited other areas endemic for C immitis.
Reaction Ratios as a Function of Duration of Residence

Cowiderationr of Cross-Reactiuity
Ten of 12 subjects who reacted to 2.8 pg spherulin but not to 1: 100 coccidioidin were retested with the latter reagent as well as with 1:10 coccidioidin and histoplasmin six weeks later. All but one then reacted to both dilutions of coccidioidin (Table 4) , and two were reactive to histoplasmin. Both came from areas of histoplasmal endemicity. Two other histoplasmin reactions occurred among eight subjects who were reactive to 28 pg spherulin and/or 1: 10 coccidioidin (Table 2) . One was from an area The present study shows the efficacy of spherulin in detecting sensitivity to C immitis for epidemiologic purposes. A 2.8 pg dose detected 32 percent more reactors than did 1:100 coccidioidin, and adverse local reactions to both reagents were seen in only one subject. At tenfold higher concentrations, 28 pg spherulin detected twice as many reactors as did 1:10 coccidioidin among those subjects with negative reactions to both of the initial dilutions. Moreover, the size of the reaction to 2.8 pg spherulin (Fig  1 ) was somewhat larger than that produced by 1:100 coccidioidin, which suggests that spherulin would facilitate detecting weak or borderline reactors.
Like coccidioidin, spherulin showed higher reactor ratios in subjects with longer histories of residency in an endemic region ( Table 3 ). The major ratio shift occurred from the first to the fifth year, with little further change occurring thereafter.
The re-examination of 10 of 12 subjects (2 were unavailable for followup) in the present study, who had positive reactions to 2.8 pg spherulin but negative reactions to 1:100 coccidioidin ( Table 4) , showed that such spherulin reactions apparently r e flected prior coccidioidal experiences: First, all but one ( subject 19) manifested reactivity to both 1: 100 and 1: 10 coccidioidin when retested six weeks later. Prior reaction to 2.8 pg spherulin appears to have boosted the latent sensitivity. This effect has also been described for coccidioidin; strong doses stimulated* responsiveness to the 1:100 dilution. Like coccidioidin,'" spherulin does not sensitize animalss or man (unpublished) in the absence of a previous coccidioidal experience. The response to coccidioidin, also, could not likely have resulted from new infections; these tests were performed in March and April, at the end of the rainy season, a time not usually associated with new cases. Secondly, evidence that the positive reaction to spherulin was not attributable to cross-reaction due to H capsulrrttmz was found in eight of the ten subjects reexamined. The remaining two subjects (12 and 13) who showed positive reactions to histoplasmin had residency and travel histories compatible with the possibility of dual fungal experiences. Finally, the positive reaction (2.8 pg) to the spherulin test and negative reactions to coccidioidin tests in the case of subject 19 (Table 4 ) was noteworthy. He was 70 years old and a longtime resident of the San Joaquin Valley, with a history of documented coccidioidomycosis. Possibly his threshold of sensitivity was insdficient to be detected by either dose of coccidioidin.
The strong coccidioidin dose ( 1 : 10) is considerably less specific than the 1: 100 dilution, especially in subjects with prior histoplasmal experiences.= To determine if the strong spherulin dose had a similar cross-reacting potential, seven of ten subjects with positive reactions to 28 pg spherulin were tested with histoplasmin (Table 2) . Two reactions were histoplasmin-positive, but in these subjects the possibility of dual fungal experiences could not be ruled out. The reactions to 28 pg of spherulin in the other five were clearly not due to an experience with H 
